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Applicant's or agent's file reference 
H707-02 


^r\n iTTio-rurr* a --t^i^vt SeeNotificationofFransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JPOO/01489 


International filing date {day/month/year) 
10 March 2000 (10.03.00) 


Priority date {day/ month/year) 

15 March 1999 (15.03.99) 


International Patent Classification (IPC) or national classification and IPC 
B41M 5/26, GllB 7/24, 7/26, 9/04 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



, sheets, including this cover sheet. 



I ] This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 



1 




II 
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III 
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IV 
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V 




VI 
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VII 
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VIII 


□ 



R.easoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 




ED 



7-C 



Date of submission of the demand 

26 July 2000 (26.07.00) 



Name and mailing address of the IPEA/JP 



Facsimile No. 



Date of completion of this report 

27 June 2001 (27.06.2001) 



Authorized officer 



Telephone No. 
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ritemational application No. 

* INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JPOO/0 1 489 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[)<] the international application as originally filed 

I I the description: 

pages , as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

I I the claims: 

pages , as originally filed 
pages , as amended (together with any statement under Article 19 
pages , filed with the demand 
pages , filed with the letter of 

I I the drawings: 

pages , as originally filed 
pages , filed with the demand 
pages ^ filed with the letter of 

I I the sequence listing part of the description: 

pages ^ as originally filed 

pages , filed with the demand 

pages filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or fiimished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the intemational application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 



I I the drawings, sheets/fig . 



^ I 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial ^plicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2, 3, 6-23, 25, 27 



1,4,5, 24,26 



2,3, 6, 25 



1,4,5,7-24,26,27 



1-27 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 



Document 1 
Document 2 

Document 3 
Document 4 : 
Document 5 : 
Document 6 : 

Document 7 
Document 8 

Document 9 



Document 10 



Document 11 



EP, 387898, A (Fuji Xerox Co,, Ltd.) 

JP, 5-229258, A (Hisankabutsu Glass Kenkyu 

Kaihatsu K.K, ) 

JP, 4-69282, A (NEC Corp.) 

JP, 3-42276, A (Toray Industries, Inc.) 

US, 5254832, A (Fuji Xerox Co., Ltd.) 

JP, 1-277338, A (Nippon Telegraph and 

Telephone Corp.) 

US, 4670345, A (Asahi Kasei Kogyo K.K.) 
EP, 898273, A2 (Matsushita Electric 
Industrial Co., Ltd.) 

JP, 3-76684, A (Hisankabutsu Glass Kenkyu 
Kaihatsu K.K. ) 

JP, 6-171234, A (Hisankabutsu Glass Kenkyu 

Kaihatsu K.K. ) 

EP, 874361, A (Teijin Ltd.) 



Concerning Claims 1, 5, 24 and 26 

Document 1 discloses a medium provided with a layer of 
a recording material sputtered thereon, wherein said 
recording material is made of a solid solution containing 
4 or more kinds of elements and has a crystal structure of 
a stiochiometric three-element compound comprising a 
stiochiometric composition containing at least one of Se 
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or Te, an element selected from Sn or Pb and an element 
selected from S, Se or Te; an element selected from Sb, 
Bi, or As; and an element selected from S, Se, or Te, 
wherein said compound is partly substituted by at least 
one element. 

Document 2 discloses a medium on which a Ge-Sb-Bi-Te- 
type recording material layer is formed using a sputtering 
method. 

Document 3 discloses a medium on which a Ge-Si-Sb-Bi- 
type recording material layer is formed using a sputtering 
method. 

Document 4 discloses a medium on which a (Te-Bi- 
Sb) (Te-Ge)-type recording material layer is formed using a 
sputtering method and discloses the effects which the 
ratio of weight of Te has on the crystalline quality and 
the recording stability. 

Since the recording material layers of Documents 1 to 
4 are the same in terms of constituent elements and in 
their formation using a sputtering method, lattice defects 
are present and at least some of the lattice defects are 
filled with an element other than the constituent 
elements. Therefore, there is a high probability that they 
are information recording media that cause reversible 
phase transition. 



Concerning Claim 4 

Document 5 discloses the feature of a (Ge-Sb-Te) (In- 
Te)-type recording material layer having a NaCl-type 
crystalline phase and since this layer is formed using a 
sputtering method, the crystals would naturally contain 
lattice defects. 



Concerning Claims 7 to 21 

Documents 6, 7 and 9 disclose recording material 
layers formed using a sputtering method by adding several 
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other types of elements with a specified weight basis. 
Since this is equivalent to the feature wherein, by adding 
other elements, at least some of the lattice defects are 
filled with the other elements, it suggests the feature of 
forming an information recording layer using other 
elements. Therefore, it is not possible to consider that 
applying this feature to an information recording medium 
such as those disclosed in Documents 1 to 4 would involve 
any inventive step. 

Concerning Claims 22 and 23 

Documents 8 and 10 disclose the feature of forming a 
Ge-Sb-Te-N-type recording material layer using a 
sputtering method, namely the feature of including N. 
Therefore, it is not possible to consider that applying 
this feature to an information recording medium such as 
those disclosed in Documents 1 to 4 would involve any 
inventive step. 



Concerning Claim 26 

The feature of sputtering using a sputter target 
wherein the elements of the crystalline structure of the 
recording material layer are combined with the element 
composition of the additive elements is common practice 
(see Documents 1, 2 and 8 if necessary) , 



Concerning Claims 27 

Document 11 discloses the feature of forming a Ge-Sb- 
Te-O-type recording material layer using a sputtering 
method, namely the feature of including O. Therefore, it 
is not possible to consider that applying this feature to 
an information recording medium such as those disclosed in 
Documents 1 to 4 would involve any inventive step. 
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PCT/JPOO/01489 
2000^3>^ 10 0(10.03.00) 



1999^3^15 0(15,03.99) 
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(57) Abstract 

An information recording medium having such a recording material layer on a substrate where reversible phase transition between 
electrically or optically detectable states can be caused by electric energy or electromagnetic energy. The recording material forming the 
recording layer is either a material having a crystal structure including lattice defects in one phase of the reversible phase transition or a 
material having a complex phase composed of a crystal portion including a lattice defect in one phase of the reversible phase transition and 
an amorphous portion. Both portions contain a common element. A part of the lattice defects are filled with an element other than the 
element constituting the crystal structure. The recording medium having a recording thin film exhibits little variation of the recording and 
reproduction characteristics even after repetition of recording and reproduction excellent weatherability, strong resistance against 
composition variation, and easily controllable characteristics. 
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10.0 


1550 


36 


As5+ 


6.0 


817 


76 


P(i3+ 


9.0 


1550 


37 




13.1 


822 


77 


Pd4+ 


7.6 


1550 


38 




10.9 


822 


78 


Lu3+ 


10.0 


1660 


39 




11.4 


839 


79 


Tiii+ 


10.0 


1660 


40 




11.7 


921 


80 


Ti3+ 


8.1 


1660 
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5 ~725t;cDiEffl-ei^igg L /dig 'fb^ LT 1^-5 zzx-hni)<^^xm^ 

^©2b'S C i {iCgM^tlTl^^o Ag.Cr.Mn.Sn.Pb, Md, In. Se{C*5l^T{i 
C <t*^'T'^-So :^^Bg#t>Oll@^{-cf:tL{f^ Ge-Sb-Tel^^Ge-Bi- 

♦a - T ^ ;u -7 r y^mm<D^^m^Mmmt<Di^^ $ [n]± (laiifi^^ii'g 

20 ®IS]±) ;&^*^#^>tl^>6^^ AgiSn (*^c{iPb) ^mSO-T -5 C itrlBiim-^ 

^{±Mn) <£r|lIBt{rSJ6aAtrc i"em^^iti®(S]±<i:i^i5igttttiO|S]± 
3&^'|Hll^{cjlE^^tL^o -etTSn (^/^(iPb) iAgiCr (^^tiMn) ^S-PI 
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5 -To CCTo tE^*^)P4il{iGes Sb^ Te^ SnO 4 5t;S*^ ^>^fi5c$ tlTl^ ^ 

:^jt^WtTfc>3> NaCl5gmi^04a1J--r h (Cl{r*@^^ S l^-T {iTe 
*^'t^J6. 4b1^^ h (Nafc^B^-T'S-y-^ h) {±Ge. Sb. Sn^< ^7 > ^ A iz ^ 

15 0 2f&^^x.^«£v^ci*^'il^ Li^^o int.. ^^EK35'©3>^II$:^C, 

t'^o A/C^O.O1;&^'0^ Ll^o CC-e^ M^»*i-T-=e;U7 T Xfigr^i 
20 LTmT < ^5c#{iSb-e{i^i: < Ge©J#^t>* t>T^ Ge©^^{c{i> 

. T'BJly r xGe©^^o;^t^«£!|fe147!><^%-LTl^'S©'T?{ini:V^*^<i:St5 

^— T^;U:7 r X3B200Oct'-e{i, ^tOtc^*^"^^ a {c {^{J'i^ — 
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t LTMa-Mb-Mc-al^il^9 :7 hX^Ltit ^iz^ Mai LTGe 

t>lo^ MciLTTe^ Se(Dp^(D{i>f^ < t ^ 1 -Di)^ ihf£ ^ ^ ^^^.M{CJSl;T 
10 ^te07^^^^^-e^><^;l^o ^J^{^Mn,Cr,Ag. A1. In^^^A/f ^O^^O 

metizitBijbm^X^^o AgInSbTem-e*tL{i\ In t>"plt|-e*> So 

t>©(i> ^<Dttmmi-^Zt^<-5imx$>^o ^J^{fAl.Mg,Si.Nb,Ta.T 

i. zr, Y. Gemom^t^m^-^fz nm^Mitmrnt^ ^^s.^ i^j^b. ai, b. Nb 

, Si, Ge, Ta. Ti. Zr^cD^-fbtlXti^^^ffc^^*^ t> ^i: I^J^JS. ZnS. PbS^O 
BS>fbtl> ZnSe^©-fe U >'>fk%^ SiC^O^>fb^> CaFg. LaF^© 7 >y >fb4^ 
20 . X(iC:tlt>or0l©M-^^^ ^J;t(^ZnS-Si02N ZnSe-SiOg^^ffl O § d 

LT^M7&<ffll^ Au. A1. Ag. Cu.Ni, Cr.Pd.Pt. 

Si,GeX{i> Ctie>©P^©^^i LTAu-Cr. Ni-Cr. Al-Cr, Al-Ta, Al-Ti. A 
g-Pd, Ag-Pd-Cu, Si-W, Si-Ta^^ffll^S C iTiJ^'T-t So 
25 h«12i LTfi. ^J^^'TfeS'fbttO^fli^ffl S C i 

23 
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mm t<D{}>f£ < t h-:^(ommi^HmmiQ, \i^m^-t ^zt t^x- § s 
c nmmti.x\tmtim^ mmmit^. mtmt<^tix\^^o 

15 Ge-N-(O), Al-N-(O). Si-C-N, Si-C#-^ C tl ^> {CCr-^Al^^^JO L tzifiPt 

20 J5£t>ffli<^s :: ij&^'-e^ So 

iiffl"5Iti-eab'S*^\ SiOg/ZnS-SiOg/SiOg© J: -5 {cS^^OM^J: S 
^m^-t-^:it^<X'^^o 
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i7\ Dcx/^"'y ^ u s^t:'-A^«. m^tfcmmmm. cvd. 

^{f^ Ge^ Te> SbSLOJAlX(iGe^ Sb^ Sn^ CrS.O^Te^ XitGe^ Sb^ Te. 
im^Ddf XI. 5JC{i{r^Ll^o ^MlE^®ttBT{ifiST ^ r Xfc 

©EiT'ti. S®_h{cS@24i LTAu«^X/^°'y rJ'j^T-J^figL/im. ^« 
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mmmmm^mw(ommm t mm(Dmmmnt'^ ^^^^ is^ji26. mm. 
mmxwim-t^o ^ifLmomitit^^ y^2s^m^. y^2Q^mt 

(^ife^J 1 ) 

-Ql^Ti^-<-5o SiK<i: LTIS^O. 6mmx ii:Sl20mm^ rt^l5mm©-f^^ X 

nS : 20mol!KSi02^^]i. J? $ 20n!DCDGe2Sb2TegAlQ ^MM^ ff$5nm©GeN 
l^®g> J¥$40nin®ZnS : 20molSf;Si02^^S^ Jg^eOnm^Alg^Crg^^M 
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10 i:>7b^^fzo mcDm-aa7x:mi^'o^^xhnm<D:^'i^xm^fztz^^ Mn> Ag 

. Cr^ Sn. BU ?hlz-D i^XWiMf^^^t^Mm^ tifZo 

cmmm 2 ) 

:E^M^±lzGe^Sh^le^M^(Dm.^^XAl :x = 0.0^ A2:x = 0. 2. A 
3:x = 0.5> A4:x=1.0> A5:x=1.5^ A6:x=2.0^ A7:x=2.5^ 
15 A8 : x=3. 0© 8@^®Mif4»M^DCx/N°'y ^iifCcJ: f^Jgfig L fco ^- 
xm^^^LSSxlO'^^Pai L. Ar^^AtTL33xlO"^Pa<h L/::^#-e 

. J¥$20nm©MM^?^^L^o C ^> ©I^J|4^50°C/r9'©#Sj^JgT-Sn 
I^L^j:*<?>He-NeL/-1f7fei^<^ffil.^T^ig3t:^i^©^>fb<£:^:— ^ - 

20 ^^^tiz^^xmmmf)<:k^ im^Pi-^um'^nmiLtzo mm^msiz 





^3 


Ge:?Sb5(Te5g 


IJ^i^JOA ] 






Al 


A2 


A3 


A4 


A5 


A6 


AT 


A8 


AIM 


0 X 


2.2 X 


5.3 X 


10 K 


14.3 % 


18.2 % 


21.7 % 


25 % 


Tx 


180°C 


18310 


189°C 


200°C 


22rc 


255''C 


305°C 


350t] 


Tcrv 


@ 


@ 


@ 


© 


O 


A 


X 


X 
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=^X^^Mtb It D dflZy^ LX^ Al : 0. A2 : 0. 2x Ddf^ A3 : 0. 5x 
5 DdU A4 : 1. Ox Ddf^ A5 : 1. 5X Ddf^ A6 : 2. Ox Ddf^ A7 : 2. 5X Ddf 
^ A8 : 3.0X DdfT-*i9s ^*4A5~A8-e{il&^:Xti^Si6T^S d i 

0%^ A2 : 2. 25li^ A3 : 5. 3%^ A4 : 10%^ A5 : 14. 2%^ A6 : 18. 2%^ A7 : 21. 7» 
> A8 : 25»!-e*So 

10 ^3|s^A3S.C^'A4l::>^LT> Xi^[5l^^ffll^/^P$ffl^i:^it|Hl^^ U - 

;U K(Eietveld)iS{Cck oTfft<^> l^-ftl^^Jlsf-e t Al*^'M^■!^-^ h {-A 

TO^^^O. 200nsJ£iT®^^^A> ^n;i>lJl*^>6^ x -e^ L 

20 TV^-So ^©W^X^^^y h^^l/e^xmLtzm-^^ 3^:^ © DVD-RAMTffl 
t>tLTl^-57fe^l^{*-dfe:^/&^'660nm^ U >X©NA*^^0. 6T^S;6^t>^ 
mm^lcm.^bfimUmiZtSi^o h;&^^DVD-RAMJC*g^1- 
5llit^6m/s-eiU^LTl^'S^>f X^^gl^SNpP^ti^ J^^lGOnsT'*) S 
*^^>. OOf^-f X ^ T'*»tL(i\ ^^f©DVD-RAMiyX7^ A-^Mffl RTtl"^** 
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mmtfzs-iQm^:&^ (.^'y h^:o.Zftm') -e^-^<^-r ^lB^^^f■:> 

^ fi O tS^Pfli >C^ L T - 3dB® S ^ # ^ -5 -7 - {Cl . 3 ^ m l: ^ ^ t° 
itTs 3TfE^<^^Tl'^> C©±{cilll:/N"-7--^llTia^^fT-:> /::B#®3T 

TTL/N""?-) . C/N. ^>iJ^Am-§-^^89igL^-^< 





a 1 


a 2 


a 3 


a4 


a 5 


a 6 


a 7 


a 8 


AIM 


0 X 


2.2 Si 


5.3 X 


10 % 


14.3 % 


18.2 X 


21.7 % 


25 % 


mW 


10. 5/4. 5 
m¥ 


10.5/4.5 
mf 


10. 5/4. 5 
mf 


10. 5/4. 5 
mf 


10. 1/4. 6 
mf 


10. 0/4. 9 
mf 






C/N 


50 dB 


51.5 dB 


52 dB 


52.5 dB 


52.5 dB 


52.5dB 


52. 0 dB 






25dB 


30 dB 


34 dB 


35 dB 


29 dB 


21 dB 


10 dB 






3X104 


lxl0t> 


>1X105' 


>lxl0f 


1X10& 


2x104 
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\>X\H'^:ib^i^'^K{t^ ^>fXr?a2x a3. a4<t t30dB^S;t -Sr^^^ilO 

is^^m^^i^Ki^i^LmwL-bm^tifzo ^ti. c/n, m^Mt 
cmmm 4 ) 

fg2i±{c-f*D^, ]^l>^a>fbiig*^'^#e>tlSlBH> ip-^150ns£>lT 



25 



30 
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M 5 (GeTe)x(Sb2Te3) ()-x)^(DMM^^ A 1 MlmMl^ 



-A- lis. 




U'V-LAy ■ 
















U 


ID. / At 






oD9 X cQ 'nC to* "O 


U. 1 


ID. 1 % 


n 9 %:<!ni<'9vi n 4: 


Q fl 4:<'r*9<'ic n 
0. U 3*^UZ^iO. U 




n 0 


ID. 4 7b 


U. Z ^^JJl^ZO. U 


Q n 4:<'rkO<rii; n <k 
0. U Ai^JJZ^iD. U jiB 




U. 00 


xft, 0 




^ ft r>9^i 4 n ft; 




0.5 


12.5 % 


0.2 X^D1^19.5 X 


2,0 SK^D2^12.5 % 


GeSb2Te4 


0.67 


10.0 X 


0.2 X^D1^16.0 X 


1.5 X^D2^11.0 * 


Ge2Sb!?Te.s 


0.8 


7.1 % 


0.2 X^Dl^ll.5 X 


0.5 X^D2^ 8.5 SS 




0.9 


4.2 X 


0.2 X^Dl^ 6.5 X 


0.2 »;^D2^ 4.5 « 




0. 91 


3. 8 X 


0.2 X^Dl^ 6.0 X 


0,2 X^D2^ 4.0 X 




1 


0 X 






GeTe-€-CD t>^2> 



^5 {c^MMm^^i-o ^>t«{c{i:iti'i©*^J^MM;i)<U-1fMlif(cJ: 
15 ^|lJ:^>^<^Sb2Teg#J{;lJ£^■< L^;&^'oXli;*cLTl^ < o cn{^>t^fLT. Al 

20 {i. x®^ii*</jN$ < TDdfO^*f^;i><;^^^j:rHl(i. a{3:Ddf©^{c— iJ[ 
LTl.^'S;^^ x©^;&<;^^ < ni:oTDdf©M3&</jN$ < ^C-S Ddf J; t) 

25 mmm 5 ) 

^J£^?IJ 4©7=-*>fX^{c-e-i^ :gO. 3 ;w mO^— ji -iSl^fi^ ^ 100000 ;t 
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10 



X 


0 


0.1 


0.2 


0. 33 


0.5 


0. 67 


0.8 


0.9 


0.91 


1 




A 


A 


O 


O 


@ 


@ 


@ 


@ 


X 


X 



mmm e ) 

15 titZo 

20 cnmm s ) 

f5ii»©*aiK^(GeTe)Q gCSbgTeg)^ g'^^X® Al^Jn<S:|f o ^ t> © <t L 

fz^^ X ^J' fcol^T. IH^^-?'7-^llmW(e-:^^N''7 -)/5mW(/<>l' TX 
25 /N°'7-)iLs i^iiiS9m/s©^#-e. h :g^0. 26 m© ^ > iJ^' Aff-f- 
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5 







^ 7 






mm 




A 


B 


C 


D 


E 


F 


G 


H 




0 % 


0.1 X 


0.5 X 


1 % 


3 % 


5 X 


10 % 


20 % 


C/N 


51.0 dB 


51.0 dB 


52.0 dB 


52.0 dB 


52.5 dB 


52.5dB 


49. 5 dB 


45.0 dB 




11. 5/5. 0 


11.4/4.9 


11. 1/4. 6 


10. 8/4. 4 


10. 5/4. 1 


10. 0/4. 0 


10. 0/4. 2 


10/4. 4 


mW 


mT 


mW 


mW 


mT 


idT 


mf 


mV 


mf 



cmmm 9 ) 

^fZo ^ta^^t LT{i-r;t >^^®j£»'^7C^*^e.V. S, Si, P,Se, Ge.Hn,Ee 
. Al.Co.Te.Cr.Ni. ife^-^OiSl^TC^i t TSb, Pu, Mg. Al, Ba. ^LTCtl 
^> t {iglJ©r;b-y{cM-r'5. i LTAg.Pb.Sn^^?>\ ^tl^'tlbato 

20 foMLmu<\^±ttzi!)<^ mm^tum*^i&T-t^m\^*<m^-^tifzo Ag 
cmmmi o) 

25 Ge^AloTe.|2ii^{-*i^^<f^M^^fl^. ^OIH^ti^ii-<:A:o ^tU 

0 6 0 
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EI8 A-F5^0^EI9 A-ElcHig^Jl 0.11 fc^ L ^ft^6lJ^«J ^Ji 
^^^^^'SCDti. m^M^t^-^^i^ J^figfc-IS^^-rs C i^^LTl^S/f 
10 <h*&^:Xm (vacancy) {i4b-!^-r h^n&fe. ffigKlciS C /-cSt^-e^l^-^ 

(.nmmi i) 

±fSlim^J 4 T-Sb^Al KU^m^^ l^mm(Dm.^^ (GeTe)^ (AlgTCg) ^ 
(HJfe^^Jl 2) 

20 lllfe^Jl{-^CX> [(Ge + Sn)4Sb2Te^]^QQ_y)Cry (y«ll^ft5) 

x = 0. 1. 2, 3, 4. 5, 8, 10, 15, 20* 
y = 0. 1, 2, 3, 4. 5. 8, 10, 15. 20»; 

izn^.'T ■mi^^M')^^' ^ ^m'^LfZo MUt LTff$ 0.6mm 

25 . iESl20mm. f^SlSmmO ■r' ^ :^ ^ t^cD ^ U ;^ - h^fliSfe^ffl 
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Wj'C^^o SM±{-. JS^lOOnmOZnS : 20inoiaiSi02^^S> J?^5nmtDG 
CDGeN|?®B> J¥$40nmCDZnS : 20molXSi02^^Bx ^ 40nin©Get fi 

mm^cD^m^mX:^ 90a;RH-e200HTO3^J^^X hm)03^a(ci:i9 
10 ff-^/Co y = 0, z^Q<D^^ ^WMtLXWH&LfztZ^^ SnM^^^ 

15 ~155i;^ CrigJg;&n5«~10X©l5a{Cil^{^ 3o®S^®^]ga®^T■e 

iMMm 1 3 ) 

20 Hm^J 1 2 {cipi:T. ^^^® + ^"^4^VV^a00-z)^^z O 

lagJc^-eSnCD i6 5 fij^^x i -r ^ <t ^ > 
x = 0. 1, 2. 3. 4. 5. 8. 10. 15. 20i« 
z = 0, 1. 2. 3, 4. 5. 8. 10. 15, 20X 

^x^m.o^^'r ^ ^m'fLfzo ^m(Dmm-f£ ihtj^iznm^ 
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Snm^^^3%-1^%. *^-::>. AgM^;6n!«~10!«©laffl{Cil-<{f 3 o 

cmmmi 4) 

x=0. 1, 2. 3, 4, 5. 8. 10, 15, 20% 
y=0, 1, 2, 3. 4, 5. 8, 10, 15. 20X 
z = 0. 1. 2, 3. 4. 5, 8. 10, 15, 20X 

{;:*fjs-r sioooeo^T^-f x^^m'^Ltio ^m(^mm-fi ibrnzmm^ 

15 giilHlC-r^So Sn^^*<3S$~15X^ Cr2i^j&n~5X^ Ag^ 

^^^IX— lOXfD laffi {c 3 o osa:®|3g g £D^ T T |pI ^ J2I± © 

%^ Ag2i^lSK~35i;cDiEffl-^{±fi^^ifS®:^^^fSlJii> 

20 (IIJg^J15) 

IIJfe0^J12, 13. 14{Cipi:TCr<&Mn{cM^^^T|Hl1t^i:Mm*^'^it>tiy::o 

cmmmi 6) 

^Sfe^J12. 13, 14. lb<Dmm^. ■SWi|^^(GeTe)x(Sb2Te3) q.^)^ 2 5c 
(0<x<l) , Gele-Bi^Te^m2^mUn (0<x<l) {cR^^x. 
25 Tfr^ii'K iRia^ijcSm^SiML^o 0. 5^x^ 0. gcDigHtr 
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(.mmm i 7 ) 

Te^o c (atoms;) ^ j^t^ J: «9 J^fiK L CCZ)M®^®{;1^ 

t>0^'{-WPPF-^ (whole-powder-peak-fittingS)<^ffi l^T 

C:©^^{c{iSb2. b^T^UOF^^i^O. S^v'b^^'^&^t-A^^ # e.-rT 
■7 TX*Sgl5r9'©lg^*g^H5^t-*f^^ffi^®'Er;UJtOfiJ^r (iO. 5/1 = 0. 5 

®^6tj{c{i, T=2,my-X'^ii\t^^Bimmm^X'%^z.t^ r=i. 012-1 
cmmmi s) 

'SiiJ^^^LT*?*^^ 100ns£lT-e*g^'fb*^'^^-t-S 200 
nsJi-lT^O^ SOOnsOT^As ^tL£l±^ x i LT l^ S o 
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5 



20 



No. 




X>-r A yrx Htr 'AH. 




r 




1 


Ge3Sb2.5Te6 


"kl 01 T1X 4>«^ Jj-t -1 •r' il 


16% 


0. 5 




2 


Ge3Bi2.8Te6 


NaClJfe^fflTBl^^'L' 


16X 


0. 8 




3 


GeSb2. 5Bi2Te7 


NaClJEf^^Tgl^/L' 


28% 


0. 5 




4 


Ge3SnBi2. ^Te^ 


NaClB^Ml^^'l^ 
+SbT^>'l/7 r :^*B0. TejU 


16SK 


0. 7 


@ 


5 


Ge2Sb2Cro.3Te5 


NaCl}^^S*il*>'l^ 
+SbT^;l/7 r XlBO. 3^:>'l/ 


20% 


0.3 


© 


6 


GeSb2lno. 2^^A 


NaClJ^MMl^v'l/ 
+SbT^;l'7 rX^BO. 1^:>»I^ 


25JS 


0.2 


© 


7 


GePbg. iBi2Te4 


NaClBiPSS*il^>'U 


25% 


0.1 


© 


8 


GeSb2.2Seo. iTes.g 


NaClJgi^B^ffil^^U 

+SbT^;i/7 T xffio. 2'=e;i^ 


20% 


0.2 


© 


9 


<^3. sSnO. OlS^STe? 


NaClJ^fS^lei^.'L' 
+SbT^>'L'"7 r XffiO. Ol'ejl' 


16% 


0.01 


@ 


10 


Gea. SSnO. lSb3. STe? 


NaClJKig^*ai*>'U 
+SbT^>'L'"7 r XffiO. i^Jl 


16% 


0.3 


© 


11 


^3. sSnO. 55^3^67 


NaClB^^ffil^>'^ 
+SbT^>'U7 r Xffil. Q^Jl 


16% 


1.0 


© 


12 


<^e3. sSnO. 5%. S^e? 


NaClJ^|^^*Bl^->?U 
+SbT^>'U7 r X<SL S^^U 


16% 


1.5 




13 


^^3. 5Sno. 5Sb4Te7 


NaClB*SMl*>'U 
+SbT*>'b7 7 :^*B2. O'^Jl^ 


16% 


2.0 


A 


14 


^^2. SSnO. 55^4. S^e? 


NaClJ^igMl^^'U 
+SbT^;b7 T Xie2. 5*;b 


16% 


2.5 


X 



25 



38 
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cmmm 19) 

a®{::-^^60nm^ ifSO. 6 mOM^'S^J^fiK L fcii:S120mm. 0.6mm 
U :^-^"^-r 7. ^ mU±l^MM^\ 1 8 ©No. 9-No. 14®tB^M 

^mmmt\^^irnh^M-Th'^X^ S^©±{-> ff^gOnm^ZnS-SiOg 
: 20molXjS^ J¥$5nm®Ge-NB^ $ 20nm©fH^ilN $5nin©Ge-NS^ 
j?$25nmOZnS-Si02 : 20molJ{S. lOOnm® Al^^iS^^B L 6 H 

25 
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m9 tinm 




No. 


mm 


r 






9 


Gea fiSnn.niSbaXeT 


0. 01 


>5o:^ 


50. 0 m/s 


10 


Ge3.5Sno.lSb3.5Te7 


0.3 


>5o:^ . 


30. 0 m/s 


11 


Gea. 5Sno. sSb^Te? 


1.0 


30:^ 


10. 0 m/s 


12 


Gea sSnft. RSb^. 5X67 


1.5 


10:^ 


3. 0 m/s 


13 


Gea. RSnn. 5Sb4Te7 


2.0 




1. 0 m/s 


14 


Gea. .«iSno. 5Sb4. 5X67 


2.5 




0.3 m/s 



cmmm2 o) 

10 (D±lzm.mO. 5mmCDP33f^y\:^W1- -S^M ^rA- LSiOgM^lOOnmOi? 

•^izm^LfZo dZi^. Z<D±iZ^ (Ge2Sn^Sb2Te^)ggCrgJ^^0. 5/^m©J¥ 
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